Public-data File 89-1¢

DETAILED STRATIGRAPHIC SECTIONS OF THE MISSISSIPPIAN ENDICOTT
GROUP IN THE CENTRAL FRANKLIN AND EASTERN ROMANZOF MOUNTAINS,
ARCTIC NATIONAL WILDLIFE REFUGE, ALASKA

by

David L. LePain and R. Keith Crowder
University of Alaska Fairbanks

Alaska Division of
Geological and Geophysical Surveys

February 1989

THIS REPORT HAS NOT BEEN REVIEWED FOR
TECHNICAL CONTENT (EXCEPT AS NOTED IN
TEXT) OR FOR CONFORMITY TO THE
EDITORIAL STANDARDS OF DGGS.

794 University Avenue, Suite 200
Fairbanks, Alaska 99709-3645



| NTRODUCTI ON

This report contains neasured sections and prelimnary
environmental interpretations on the sedimentologic and
stratigraphic evolution of the Mssissippian Endicott  Goup
in the Franklin and Romanzof Muntains, Arctic National
Wldlife Refuge (Fig. 1). Al data were collected during
the 1988 field season. Measured sections and |ocations naps
are included in the appendix at the end of this report.

This project is part of an ongoing research effort in the
Brooks Range by the Tectonics and Sedinentation Research

Qoup at the University of A aska-Fairbanks.

Reqi onal Perspective

In the northeastern Brooks Range, as in the subsurface
at Endicott Field (and possibly in Umat and Made basins
located to the west), the Endicott Qoup is autochthonous-to-
par aut ocht honous and unconfornably overlies pre-Upper
Devoni an basenent rocks of the Franklinian Sequence (Nilsen,
1981, Moore and Nilsen, 1984; and Widneck, et al, 1987).

In the central and western Brooks Range the Endicott G oup
is present in three north-vergent thrust sheets, wthin
which it rests conformably above carbonates of the Baird
Goup (Nilsen, 1981; More and Nilsen, 1984). The
stratigraphy and sedimentology Of this domnantly
siliciclastic succession changes markedly between these
three areas (Fig. 2). Relative to its occurrence in the
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Figure 1 - Exposures of the Mssissippian Endicott Goup north of the
continental divide in the Arctic National Wldlife Refuge, A aska
(measured sections shown wth open circles).



central Brooks Range and the north slope subsurface, the
Endicott Qoup in the northeastern Brooks Range is poorly
under st ood.

Information on the relationships between the various
Endicott Qoup sequences is critical to our understanding of
the Devonian and Mssissippian depositional and tectonic
evolution of northern Aaska, and the circumArctic region.
A detailed analysis of the Endicott Goup in northeastern

Alaska wll aid in determning these relationships.

PURPOSE AND OBJECTI VES

The purpose of this study is to gain a better
understanding of the stratigraphy, sedinmentology,
pal eogeography, and tectonic setting of the Endicott & oup
in northeastern Aaska. The objectives are:

1.) To determne the sedinentologic and structural
nature of the pre-Mssissippian unconformty, its
relationship to the Kekiktuk Conglonmerate and the structural
evolution of the Franklin and Romanzof Mbuntains.

2.) To perform a petrofacies analysis of the franework
constituents to determne their provenance.

3.) To carry out a detailed facies analysis of the
Endicott Goup, with enphasis on the internal geonetry and
lateral variations wthin the Kekiktuk Conglonmerate, and the
sandstones and bioclastic/biohermal |inestones of the Kayak
Shale. The facies analysis wll also include characterizing

the nature of the transition between the Kekiktuk
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Conglonerate and the Kayak Shale, and the Kayak Shale and
the Aapah Linestone (Lisburne Goup).

4.) To determne the depositional environments
recorded in the Endicott Goup.

5.) To reconstruct the pal eogeography of northeastern

Alaska during Endicott tine.

REG ONAL GEOLOG C  SETTI NG
The Endicott Goup in the northeastern Brooks Range

crops out along the northern and southern flanks; of several
regional anticlinoria, which extend approxinmately from the
Canning R ver eastward to the Canadian border and beyond
(Bader and Bird, 1986). Extensive exposures of the
conplexly deformed and netanorphozed sedinents and igneous
rocks of the Franklinian Sequence occur wthin the core
zones of these anticlinoria (Mll, 1982). The Endicott

GQGoup fornms the base of the Elesnerian Sequence in this
region, and rests wth distinct angular discordance above
the metasedinments and igneous rocks of the Franklinian

Sequence (pre-Upper Devonian basenment). Regional studies of
the northeastern Brooks Range indicate that the pre-Upper
Devoni an basenment rocks were deforned by thrust faulting
during a Mddle Paleozoic orogeny (Mull, 1982). Pre- Upper
Devoni an rocks were subsequently thrust northward during the

Cretaceous Brookian Qogeny to form large duplex structures

(W K Wallace, oral commun., (ctober and Novenmber 1988).



A limted body of Iliterature exists on the geology of
the northeastern Brooks Range, however, sever al i nfornative
papers are available for nore detailed disscussions of
regional geology: Bird and Bader (1987); Bird and Molenar;
Bowsher and Dutro (1957); Brosge, et al. (1962); Reed
(1968); Sable (1977). Nilsen (1981) and More and Nilsen
(1984) provide an excellent general regional prospective of
the Endicott Goup in northern Aaska. Mlvin (1987a and
1987b) and Wi dneck and others (1987) provide useful
di scussions of the depositional environments, petrography,
and reservoir characteristics of the Kekiktuk Formation in

the subsurface at Endicott Field.

STRATI GRAPHY

Excell ent exposures of the Endicott Goup occur along
Straight Ceek (Lat. 69 deg. 18 nin. N and Long. 145 deg. 31
mn. W and on the east side of a large cirque-basin,
located at the headwaters of the third major drainage west
of Wiistler Oeek (Lat. 69 deg. 17 mn. N and Long. 145 deg.
15 mn. W, poth in the Franklin Muntains (figure 1).
Several partial sections of the Endicott QGoup containing
portions of the Kekiktuk Conglonmerate and Kayak Shale occur
along a tributary to Leffingwell Fork in the Romanzof
Mountains (Lat. 69 deg. 11 mn. Ny and Long. 142 deg. 39.5

W),



Keki kt uk  Congl onerat e

The Kekiktuk Conglonerate west of Lake Peters consists
of a 59-to-79 neter thick, fining upward succession of
polymctic, chert and quartz-pebble conglonerate and nedi um
to very coarse-grained sandstone (neasured sections 88KCDL1
and 88KcpL2). Mnor amounts of platy, black slate and gray-
black carbonate clasts occur mxed in with the chert and
quart z. The lower 40-to0-45 neters is distinctly fluvial and
contains multiple fining and coarsening upward cycles from 7-
to-15 meters thick. Each cycle consists of an erosional
| ower contact which is overlain by a massive-to cross-
stratified, nultiply-erosional channel-fill succession.

I ndividual channel-fills consist of inbricated, granule-to
pebbl e conglonmerate that generally fines upward to nediumto
very coarse-grained sandstone. Near the tops of fining

upward cycles, individual channel-fills grade upward from

coarse-to very coarse-grained to nmediumgrained sandstone.
Individual channel-fills range from < 0.5 neter to
approximately 1.0 neter in thickness.

The top-nost portions of many sandstone beds show
evidence of extensive bioturbation and, near the top of the
fluvial sequence, negaripples are preserved on some exhured
bedding surfaces. The bases of nany individual channel-fill
sequences cut into gray-black, organic-rich, argillaceous
silty-to fine-grained sandstones |o-to-60 cm thick. These
finer-grained lithologies contain abundant broken and
carbonized plant fossils, show extensive bioturbation, and

often exhibit flaser bedding. Sinmilar fine-grained deposits



are observed as nud drapes overlying the tops of some
channel -fill sequences. Cycle thicknesses range from five
to 17 neters. These are interpreted to be either abandoned
channel fill, slack water, or flood-plain deposits.

The upper-nmost 19-to-34 neters of the Kekiktuk
Congl omerate consists of nultiply-erosional channel-fill
successions, as in the lower Kekiktuk (sections 88KCDL1 and
2). However, they are restricted to the |ower-nost beds,
and are conposed of mediumto very coarse-grained sandstone,
and grade upward near the top of the Kekiktuk into
extensively bioturbated, nediumbedded, fine-to coarse-
grained chert-quartzose sandstone. Many of the finer-
grained uppernost beds are trough cross-stratified wth
internal ripple-drift cross-lamnae. Qay-black mudstone
interstratified with the finer-grained sandstones becone
more abundant near the top of this interval. Plant fossils
progressively decrease in abundance upward in this interval.

East of Lake Peters, in the eastern Romanzof Muntains
north of Bathtub Rdge, the basal portion of the Kekiktuk
Congl omerate exhibits greater grain-size variability. In a
disrupted section |ocated immediatetly east of Leffingwell
Fork, on the west bank of an unnamed tributary (section
88DL2 at Lat. 69 deg. 11 mn. N and Long. 142 deg. 39.5 mn.
W), the basal beds of the Kekiktuk consist of polymctic,
granul e-to pebble-conglonmerate, which grade upward into
medi umto coarse-grained sandstone; whereas exposures of the
| ower-most  beds of the Kekiktuk immediately west of the
Aichilik Rwver consist of polymctic, cobble conglonerate,
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containing clasts as large as 30 centineters.

The contact between the Kekiktuk Conglomerate and the
Kayak Shale has not been precisely defined as yet, due to
the interfingering nature of the two formations. We propose
herein that the contact be placed at the base of the first
promnent occurrence of shale, siltstone, or mudstone
occurring above the uppermost interval of the Kekiktuk

Conglonerate that is laterally continuous at outcrop scale.

Kayak Shal e

The upper beds of the Kekiktuk Conglonerate interfinger
with organic-rich shale, siltstone, and quartzarenite of the
Kayak Shale (section 88KCDL1). Measured thicknesses of the
Kayak Shale west of Lake Peters range from 151-to-162
met ers. These estimates may exaggerate the true
stratigraphic thickness of the Kayak Shale, since in this
region (as elsewhere) it serves as a detachment horizon
along which there nmay have been structural thickening
(val |l ace, personal commun., Cctober 1988). Additional work
IS necessary to address the degree of structural thickening
in this area.

The lower third (40-to-70 neters) of the Kayak Shale
consists of siltstone and silty-shale, interrupted by
several laterally continuous, coarse-grained intervals
(sections 88KCDL1 and 2). The coarse-grained intervals
consist of mediumto very coarse-grained, quartzose
sandstone and chert-quartz granule-conglonmerate that range

from |-to-16 neters in thickness. Internally, the coarser
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grained beds are trough cross-stratified, contain ripple-
drift lamnation, are extensivley bioturbated near their
tops, and contain strongly undulatory bedding surfaces.

Sone of the thicker coarse-grained wunits contain |arge-scale
lateral accretion surfaces (epsilon cross bedding).

The upper two-thirds (80-to-125 neters) of the Kayak
Shale consists predomnantly of gray-black, organic-rich,
siltstone and shale, with occassional interbeds of
bioclastic linestone (sections 88KCDL1l and 2). The
bioclastic beds are composed of normally graded, broken and
abraded crinoid and brachiopod fragments (0.1-1.0 centineter
thick in section 88KCDL1, Franklin Muntains; and 10-to-100
centinmeters thick southeast of section 88pr2, Romanzof
Muntains) that appear to have been deposited from episodic,
wani ng-flow events. The Kayak Shale becomes increasingly
cal careous upsection and, in sections 88KCDL1 and 2, is

abruptly overlain by the Aapah Linestone (Lisburne G oup).

ENVI RONVENTAL | NTERPRETATI ON

The Endicott Goup records a major transition from
terrigenous clastic to carbonate depositional environments.
The Kekiktuk Conglonerate represents depostion in braided,
fluvial and deltaic systens. Retrograding environnents
gradual |y drowned the Kekiktuk dispersal system and
initiated deposition of the Kayak Shale. The Kayak Shale
represents an extensive suite of lagoonal, tidal and storm-
dominated inner shelf environnents. The uppernost beds in
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the Kayak Shale consist of bioclastic and biohermal silty
| i mestone. These record the final transition from
terrigenous clastic deposition to deposition of the nmajor

carbonate platform of the Lisburne G oup.
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